The D(0+u) ion-pair state of 12 has been analyzed by the optical-optical double resonance (OODR) technique. In a stepwise three-photon excitation scheme, 
INTRODUCTION
The study of molecules by multiphoton absorption has recently developed into a significant branch in molecular spectroscopy1. One reason is that a spectrum of multiphoton transition often provides the information on electronic states which are normally inaccessible by conventional spectroscopic methods. The technique of choice is optical-optical double resonance (OODR), where the molecular excitation is achieved through a well-defined intermediate state.
In the recent publications of our laboratory2-4, this Figure 3b . When the probe laser was changed to horizontal polarization, the same spectrum as that shown in Figure 3a 
where the strengths (6) of coherent two-photon transition depend on (a) a factor specified by J" and J", analogous to the H6nl-London factors of one-photon transition, (b) an intrinsic factor characteristic of the particular vibronic transition, and (c)a factor dependent on the polarization vector of two photons absorbed simultaneously. In the case of the 0+-0 + transition, the transition strength ratio is simply expressed as 6cc/611 3/2 for O and S branches,
where subscript and c designate linearly and circularly polarized photons, respectively. For the Q branch, the intensity ratio is known to depend on the type of transition. The ratio of dicc/6 1/3-1/5 are expected from our experience of the study on the ion-pair state of halogen molecules. In the 1-0 / transitions, the intensities of the Q branch rapidly decrease with increasing J. The Q, P, R and S branches are dominant with almost the same intensities at high J levels. The ratio of the transition strength of circular polarized light to that of linearly polarized light (6cc/(11) is 3/2 for all the branches. In the 2-0 + transitions, the O, P, Q, R and S branches appear in the ratio of 1" 4"6" 4" 1 at high J levels and the ratio of 6cc/61 is also 3/2 for all of these branches. Figure 5 . This spectrum was obtained when the probe laser frequency was tuned to a Q branch which is involved in the first member of the vibrational progression observed through the (14-0)R32 B3I-I(0+u)-XI-pump transition. Even though the expected P and R branches are not resolved in the spectrum, the absolute wavelength position of the D(0+u)-X + transition were calculated to assign the spectrum by using emission a band system whose intensity distribution is modulated according to the probability distribution of the upper vibrational wavefunction. It should be noted that an envelope of emission spectrum in Figure 5 shows a single intensity maximum, indicating that the fluorescence originates from a v' 0 level. This view is also supported by the fact that the double resonance signal suddenly breaks off at the 123 .989
.681
Franck-Condon factors of the transition between the X E + and D(0+u)
states to confirm the intensity distribution of the emission spectrum in Figure 5 . 
